One experiments was conducted to determine the effect of a low-protein diet supplemented with DL-methionine on the growth performance, carcass and litter characteristics of male broilers during the starting (1 to 21d) and growing (22 to 42d) periods. Three levels of DL-methionine (50, 75 and 100% of the level commonly used in commercial broiler diets) were added to the control (22 and 19.4 % CP in the starting and growing periods, respectively) or a low protein diet (19.1 and 16.4% CP in the starting and growing periods, respectively). For those broilers received the control diet, there was no significant effect of methionine level on body weight gain and FCR. For the broilers received the low protein diet, however, those fed the diet with the lowest methionine level had lower feed intake which brought about better FCR (P < 0.05). Final body weight was not significantly affected by diet composition. Breast meat yield was improved by increasing methionine level (P< 0.05). Nitrogen content of the litter was reduced roughly 10% by each percentage unit reduction in dietary CP content, but was not influenced by methionine supplementation.
Introduction

Materials and Methods
Corn soybean meal diets commonly used in broiler nutrition are often first limiting in sulfur amino acids (Fernandz et al., 1994) , but contain other essential amino acids in 105 to 176% of the requirements (Khajali, 2001) . The potential to reduce excess dietary amino acids becomes a reality and allows the opportunity to meet the amino acid requirements of birds more accurately. An oversupply of amino acids can not be converted to body proteins and may depress performance leading to inefficient and uneconomical meat production (Blair et al., 1999) . Furthermore, excess nitrogen in the excreta as a result of amino acid oversupply may pollute surface and ground water reserves, which may harm wildlife and humans (Reinhart, 1996) . The challenge for a nutritionist is to formulate economically viable diets, which provide as closely as possible the amino acid requirements of chicken. Feed grade forms of several essential amino acids are currently available to feed manufacturers. Poultry diets that are composed of natural feedstutts can therefore be supplemented with small amounts of synthetic amino acids t o meet the bird's requirements for the most limiting amino acids. Synthetic amino acids are highly available and this may be possible to obtain equal response with lesser amounts of supplementation. The purpose of the present studies was to evaluate the performance, carcass traits and nitrogen balance o f male broilers fed reduced-CP diet, supplemented with different levels of DL -methionine.
A total of 600 male broiler chicks (Ross) were randomized across 30 floor pens (20 chicks per pen; 0.1m floor space per brid). All birds consumed feed and 2 water at will and were reared on continous lighting. Corn and soybean meal were analyzed for CP and amino acids prior to diet formulation to assure accurate treatment amino acid content. Experimental diets were also analyzed for CP and amino acids. Crude protein was determined using kjeldahl procedure (AOAC, 1990) . Feed samples were subjected to 6N HCl in duplicate and hydrolyzed for 24h at 110 C o (Andrews and Baldar, 1985) . Acid hydrolyzates were subsequently analyzed for amino acid contents using ion exchange chromatography (LKB Biochrom 4151). Per formic acid oxidation was done for the determination of Met+ Cys (Moore and Stain, 1963 selected for processing. Birds selected for processing significant differences in diet effects for weight gain, feed had body weigh within roughly ±5% of the average pen intake and FCR during the starting period (P<0.05) body weight. Carcass yield was defined as carcass (Table 3) . without giblets and neck relative to the preslaughter live Reduced weight gain and feed efficiency in broilers weight (Moran et al., 1992) . Breast and thighs (with skin) subjected to low protein diets (Khajali et al., 1998 ; Kerr cuts were weighted and expressed as a percentage of and Kidd, 1999) or diets with suboptimal levels o f evicerated carcass.
methionine (Khajali et al., 2002; Moran, 1994) has been
Results and Discussion
Amino acid analysis of the diets yielded results in close agreement to the calculated composition. There were reported. During the subsequent 3wk growing period, there was no significant difference among the dietary treatments in terms of weight gain, feed intake, and FCR (Table 4) . These findings agree with other studies (Aletor et al., 2000; Bunchasak et al., 1997) . Dietary and less fat. These results proved the hypothesis of treatments had no effect on carcass yield. However, Wallis (1999) which implies supplementary sulfur amino breast meat yield was influenced by methionine level acids i ncrease the mass of the breast and reduce (P<0.05) ( Table 5 ). Breast meat yield seemed to be abdominal fat deposition. more influenced by methionine level than by protein There were no significant differences in the main effects level. This confirms the results of Huyghebaert et al.
and interactions between treatments in the moisture (1994). Lowering dietary protein tended to increase body content of the litter (Table 6 ). It can be concluded that the fat content (P<0.05). For both protein levels, there was a moisture content of the litter in independent of the diet progressive reduction in body fat deposition with each composition. Similar results have been reported (Khajali increment of methionine supplementation (P<0.05).
et al., 2002; Ferguson et al., 1998) . Nitrogen content of These findings have implications for nutrition in that the litter was significantly (P<0.01) reduced by reducing formulating diets with the optimal balance of essential the CP content of the diet. The reduction of N content of amino arids, will yield a carcass with more edible meat the litter per each unit reduction in dietary CP content was roughly 10%. Methionine supplementation had no litter (P<0.05). The increased acidity of the litter observed significant effect on N content of the litter (Table 6 ).
in the low-protein compared to the control diet (7.6 vs According to Deschepper and DeGroote (1995) , 7.8) may be associated with a drier litter (Ferguson et al., reducing in N excretion per unit reduction in dietary CP 1998) . In addition, the lower pH reduces the unionized for broilers averaged 7.7%. Ferguson et al. (1998) NH available for volatilization. Moisture content and pH indicated that for every percentage unit of reduction in of the litter control ammonia volatilization from the liquid dietary CP, there was a corresponding 7% reduction in phase to the gas phase, and subsequent diffusion to the N content of the litter. room air (Gates et al., 1997) . Thus, the higher values of Dietary CP content had significant effect on pH of the the pH of the litter is associated with the greater potential for ammonia volatilization. Huyghebaert, G., M. Pack, and G. De Groote, 1994. The results of this study showed that reduction in dietary CP b y 2 percentage units can maintain broiler performance while reducing N excretion by 1 0 percentage units.
